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[ Abstract] Objective To investigate the accuracy and safety of percutaneous screw fixation for pelvic and
acetabular fractures with remote navigation of orthopedic robot based on 5G technology. Methods Between January
2021 and December 2021, 15 patients with pelvic and/or acetabular fractures were treated with percutaneous screws
fixation which were placed by remote navigation of orthopedic robot based on 5G technology. There were 8 males and
7 females. The age ranged from 20 to 98 years, with an average of 52.1 years. The causes of trauma included traffic accident
injury in 6 cases, falling from height injury in 6 cases, fall injury in 2 cases, and heavy object smashing injury in 1 case. The
time from injury to operation ranged from 3 to 32 days, with an average of 10.9 days. There were 8 cases of simple pelvic
fractures, 2 simple acetabular fractures, and 5 both pelvic and acetabular fractures. There were 7 cases of pelvic fractures
of Tile type B2, 2 type B3, 1 type Cl1, and 3 type C2; 4 cases of unilateral anterior column fracture of the acetabulum,
2 bilateral anterior column fractures, and 1 anterior wall fracture. CT images within 5 days after operation were collected
for screw position assessment. The screw planning time and guidewire placement time were recorded, as well as the

presence of intraoperative adverse events and complications within 5 days after operation. Results  All patients achieved
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satisfactory surgical results. A total of 36 percutaneous screws were inserted (20 sacroiliac screws, 6 LC 1l screws,

9 anterior column screws, and 1 acetabular apical screw). In terms of screw position evaluation, 32 screws (88.89%) were

excellent and 4 screws (11.11%) were good; there was no screw penetrating cortical bone. The screw planning time ranged

from 4 to 15 minutes, with an average of 8.7 minutes. The guidewire placement time ranged from 3 to 10 minutes, with an

average of 6.8 minutes. The communication delayed in 2 cases, but the operation progress was not affected, and no serious

intraoperative adverse events occurred. No delayed vascular or nerve injury, infection, or other complications occurred

within 5 days after operation. No cases need surgical revision. Conclusion The fixation of pelvic and acetabular fractures

by percutaneous screw with remote navigation of orthopedic robot based on 5G technology is accurate, safe, and reliable.

[ Key words] Orthopedic robot; 5G technology; remote surgery; percutaneous screw; pelvic fracture; acetabular

fracture
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Fig.3 A typical case a. Preoperative inlet, outlet, and anteroposterior X-ray films; b. Preoperative inlet, outlet, and iliac oblique CT three-
dimensional reconstructions; c. Inlet, outlet, and anteroposterior X-ray films at 1 day after operation; d, e. Axial and coronal CT at 1 day after
operation showed position of sacroiliac screws; f. Axial CT at 1 day after operation showed position of LC Il screws; g. Coronal CT at 1 day after

operation showed position of anterior column screw
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